INTRODUCTION
Water is one of the main natural resources for the society, being indispensable for our survival.
Approximately one billion people, or one in seven people in the world, do not have access to fresh drinking water. A large part of the world's population does not have access to basic sanitation services and about 20% of the world's hydric systems, which maintain the sustainable development of ecosystems and feed a large part of the human population, are under water scarcity conditions. Rivers, lakes and aquifers are reducing their volume and becoming too polluted for consumption (JACOBI, 2015) .
Several authors state that the problems related to water quality are the result of the inadequate provisions of solid and liquid waste, whether of industrial or domestic origin, changes caused by agricultural practices, livestock and developments for the generation of energy, all of which having major impacts on the natural processes in the river basins. According to Bohner (2011) , agricultural practices and the natural vulnerability of the aquifer may represent a high level of negative impacts, thus rendering water unfit for consumption.
The environmental index and indicators were stablished as a result of the growing concern with the social aspects of human development, a process that requires a greater number of information, in a complexity degree. On the other hand, indicators have become fundamental in the decision-making processes of public policies and in the monitoring of their effects (SPERLING, 2005) . The monitoring of the quality of a river basin area through sampling process has the goal of obtaining quantitative and qualitative information, with specific purposes, such as the physical-chemical, biological and ecological conditions, besides framing any given body of water in classes or for inspection and control effects.
The pollutants reach the water through precipitation, infiltration, drainage, erosion, among other forms. According to Carneiro et al. the data collected by the National Agency of Health Surveillance (ANVISA) and Agrochemical Industry Observatory of the Federal University of Paraná (UFPR), released during the II Seminar on Agrochemicals and Regulation Market, held in Brasilia, Federal District, in April 2012, stated that, while in the last 10 years the world market for agrochemicals grew 93%, the Brazilian market grew 190%.
The correlation between water quality and sanitation is pretty close, because it has the function of promoting a better quality of life for the population. Anthropogenic activities associated with industrialization and agriculture have contributed greatly to the deterioration of the quality of both surface and groundwater used for public supply, resulting in a risk for human health and aquatic ecosystems (MUDIAM et al., 2012) . In view of this reality, this study determined the water quality in the São João River basin through the Water Quality Index (IQA-NSF), and to detect concentrations of glyphosate agrochemical in the water reservoir for urban supply , in the municipality of Porto Nacional, State of Tocantins, from August 2017 to September 2018, and verifying if they meet the standards established by Resolutions 357/2005 of the National Environmental Council (CONAMA).
METHODS

Study Area
The study was performed in the São João River basin, which has a drainage area of approximately 81.97 km², presenting seven drainage channels with a total length of 35.5 km, with a length of 15.75 km as its main channel, basin length of 22 km, and with the watershed representing a perimeter of 46.26 km and an altimetric range of 323 meters (OLIVEIRA et al., 2014) . It is located in the municipality of Porto Nacional (Figure 1) , with an area of 4,464.11 km², corresponding to 1.61% of the total area of the state of Tocantins, and with an estimated population of 52,510 inhabitants (IBGE, 2018) and in a distance of 62 km from the capital Palmas. According to Balduino et al. (2018) , the climate of Porto Nacional is Sub-humid, with two well-defined seasons, rainy and dry, with the dry happening in the winter season in which it presents moderate and megahermic water deficiency, with high annual values of potential evapotranspiration, with 28.29% of this evapotranspiration concentrated in the summer season, and can be defined by the formula C2wA'a ', and in the last 20 years of analysis, the annual average precipitation and temperature were, respectively, 1563 mm and 27,28°C. The dominant natural vegetation in the basin area corresponds to the savanna.
The samples were collected at three main points (PI, PII and PIII), according to Table 1 , distributed along the water body, according to Figure 2 , during fourteen months, from August 2017 to September 2018, with the first months of August to September 2017, June to September 2018, which corresponded to the dry season, and from October 2017 to May 2018, which corresponded to the rainy season. For the selection of water collecting points in the São João River basin, it were performed bibliographic studies related to the area and field visits to obtain information that could help the definition of collecting points and possible causes of water contamination.
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Analysis of quality parameters of the water samples
In order to perform the study in the São João river basin, three water sampling points were established, and the collection, transport and analysis of the samples were followed by the Standard Methods methodologies (APHA, 2005) . The water quality parameters evaluated in this work were:
temperature, dissolved oxygen, biochemical oxygen demand, pH, total nitrogen, total phosphorus, turbidity, total coliform, total solids and glyphosate agrochemical concentration in the sediment.
It were analyzed 42 water samples for microbiological and physicochemical parameters and 14 sediment samples from the urban supply reservoir (capture dam), which were collected on fourteen occasions from August 2017 to September 2018, and in each sampling of the three points, the samples were collected and sent to the laboratory on the same day, in an period of approximately 30 days (monthly), with eight months in the rainy season, and six months in the dry season.
Field Methodology
The field samples were taken with a river collector according to the NBR-9897, in a superficial manner, with a depth of approximately 20 cm, collecting one liter of water, and for the analysis of the concentration of the agrochemical glyphosate it was collected the background sediment in the water reservoir, which were performed using the Pertesen type sampler, and in situ measurements were performed with portable devices specific to each parameter. The temperature of the water and the dissolved oxygen were determined in locu with oximeter model SL 520, according to the protocol of the apparatus.
Laboratory Methodology
The samples were collected in specific bottles for each parameter, packed in thermal boxes Monitoring of water quality in the basin of São João river and detection of agrochemical glyphosate in the water reservoir for urban supply in the municipality of Porto Nacional, Tocantins, The IQA was calculated by the multiplicative weighted mathematical form of the water quality corresponding to the parameters: sample temperature, pH, dissolved oxygen saturation percentage, biochemical oxygen demand (5 days, 20 ° C), fecal coliforms, total nitrogen, phosphorus total solids and turbidity. Being exposed by the equation:
= (Equation 1)
Where: IQA: Water Quality Index, a number between 0 and 100; qi: quality of the ith parameter, a number between 0 and 100, obtained from the respective average curve of quality variation for each parameter, depending on its concentration or measurement; wi: weight corresponding to the i-th parameter or sub-level, a number between 0 and 1 (Table 3) , attributed as a function of its importance to the overall conformation of quality, where:
In which: n: number of parameters that are part of the IQA calculation The water quality classification for the river water was performed according to the levels specified in Table 4 . Fonte: Yisa et al. (2012) .
Monitoring of water quality in the basin of São João river and detection of agrochemical glyphosate in the water reservoir for urban supply in the municipality of Porto Nacional,Tocantins, The IQA-NSF behavior presented a variation of 60.75 to 76.19 during the study period, as shown in Figure 2 . The study demonstrated that according to the IQA values, the water quality of the river basin may be categorized as average for most of the period. The study showed that 64.29% can be classified in the 'average' category and 35.71% can be classified in the 'good' category. The factor that strongly influenced this behavior was the use of the soil due to the agricultural and urban expansion, as explained by Bernadelli (2017) in Figure 3 , which shows the use and occupation of the soil, where two study points are in the rural area and one point is in transition, urban and rural, which is located in water dam for urban supply. A study performed by Carvalho et al. (2016) , the IQA in the rural area of the same hydrographic basin under study was classified as 'good', which shows after the intense agricultural activities that the quality of this water is diminishing in level. In the urban area, the author categorized the water from average to bad in rainy and dry seasons, where he stated that in areas where urban activities predominate, they were responsible for low quality levels.
Temperature
The temperature is categorized as one of the most important parameters, as it directly affects the physical and chemical processes performed in the body of water. In the study period, the average temperature was 25.6°C, and the point that maintained the highest temperature was point three (PIII) with 30.4°C and the minimum temperature was 23.3°C at point one (PI), showing an amplitude of 7.1°C, according to Figure 4 . The lower temperatures at point one, located at the source of the basin, may be related to the preservation of the riparian forest in which there is an expressive presence of the vegetation.
In the dry season, it was observed that the water temperature was high in relation to the rainy season, due to the high temperature, and, consequently, to the low water level in the basin. Carvalho (1997) , Balduino (2013) , Pugas (2016) and Carvalho (2016) in similar studies found variations between 21.3°C and 32.4°C, which showed that the results obtained in this study are within the common range of the study area. 
Hydrogen Potential
In relation to the pH, the values ranged from 5.89 to 6.69, with the minimum being recorded in September 2017 in the PI and the maximum also in the same month in the PIII. Ecosystems that have low pH values have high concentrations of dissolved organic acids of allochthonous and autochthonous origin. In these ecosystems, high concentrations of sulfuric, nitric, oxalic, acetic, as well as carbonic acid (VASCONCELOS et al., 2011) .
Rivers that cross through wetlands also have waters with a very low pH, due to the presence of decaying organic matter. Mangrove rivers are also included in this category (Maier, 1987) . In Figure 5 two, which fixes the pH range of 6 and 9, but with values closer to the minimum limit of 6, showing values slightly acidic, according to Derisio (1992) reference for pH values lower than 7. Figure 6 shows the amount of dissolved oxygen in the water. The maximum value of 5.12 mg.Lˉ¹ was obtained in August 2017 in the PIII and the minimum value of 3.87 mg.Lˉ¹ occurred in October 2017 in the PI, with an average in the study period of 4,83 mg.Lˉ¹ lower than the minimum value of 5 mg.Lˉ¹ determined by the CONAMA Resolution 357/2005 for class two. The obtained data show that in 52.4% of the analyzes the levels of dissolved oxygen were below the established resolution limit.
Dissolved Oxygen
The low values obtained are characteristic of environments with high organic load, since decomposing organisms consume high concentrations of oxygen in the stabilization of the organic matter.
For Esteves (2011) , dissolved oxygen is one of the most important gases in the dynamics and characterization of aquatic ecosystems, having as main sources the atmosphere and photosynthesis. According to Oliveira et al. (2010) , this photosynthetic action is only expressive after much bacterial activity occurs in the decomposition of organic matter, and also with the development of protozoa that, in addition to decomposers, also consume bacteria by clarifying the water and allowing the penetration of light. 
Total of Phosphorous
Phosphorous is present in suspended solids solute solids, and in the nature it comes from the dissolution of soils and decomposition of organic matter, since its anthropic occurrence can result from the use of fertilizers, domestic and industrial dumps, detergents and animal excrements (DANELON et al., 2012) . 
Total of Nitrogen
According to Esteves (2011) , nitrogen is one of the most important elements in the metabolism of aquatic ecosystems, and this importance is mainly due to their participation in the formation of proteins, one of the basic components of biomass. Total nitrogen was present at high concentrations throughout the study period, with the average values observed being 4.77 mg.Lˉ¹. Figure 8 shows the variations of the total nitrogen concentration obtained at the three collection points where it was verified that the lowest value was 3.12 mg.Lˉ¹ obtained in the IIP in July 2018 and the highest was 6,715 mg .Lˉ¹ in the IP in August 2017. Marques (2011) in the Taquaruçu Grande creek in Palmas, evaluated the water quality and obtained values ranging from 2.09 to 7.53 mg. Lˉ¹, similar to those obtained in the present study.
The results obtained in this work do not meet the standards of the CONAMA Resolution 357/2005, for water of class two, with pH (≤ 7.5), since the values of total nitrogen cannot exceed 3.7 mg.Lˉ¹. The high values of total nitrogen obtained during the study period reveal that the São João river is eutrophic, mainly due to the use of fertilizer agriculture, with sources like surface runoff, infiltration, decomposition of organic matter, agricultural residues, decomposition of organic matter and discharge of domestic sewage. According to Esteves (2011) , to oxidize 1 mg of the ammonium ion (NH₃) it is necessary 4,3 mg of oxygen, causing serious environmental implications, like high mortality values for fishes. 
Biochemical Oxygen Demand
According to CETESB (2009), "The DBO of the water is the amount of oxygen necessary to oxidize the organic matter by aerobic microbial decomposition to a stable inorganic form". The index allowed by CONAMA Resolution 357/2005 for this parameter, class two water, should be less than 5 mg.Lˉ¹. The biochemical oxygen demand concentration of the analyzed water ranged from 1.39 to 3.04 mg/L, with an average of 2.06 mg/L in the study period. As can be seen in Figure 9 , during the study period all DOB values have always been below 5 mg/l, which is the maximum value established for class two rivers, according to the CONAMA Resolution 357/2005, something that points to the fact that there is no evidence of pollution by biodegradable organic matter for the basin under study, in which, according to this resolution, the waters are considered clean and proper to ecological preservation. 
Turbidity
The quality standard for class two river waters, established by the CONAMA Resolution 357/2005, is of a turbidity level lower than 100 NTU (Turbidity Units). The turbidity of water is related to the amount of dissolved organic matter and suspended solids, which vary in size, from colloids to larger particles, which are deposited with a size larger than 1μm (APHA, 2005) . From a sanitary point of view, when elevated, it can aesthetically affect water bodies or even increase the treatment for various uses. The turbidity values (Figure 10 ) at the sampling points were below 100 NTU during the series under analysis indicating that there is no pollution, with a minimum value of 2.59 NTU for the IP in September 2018 and a maximum value of 13,7 NTU for IIP in November 2017, with an average of approximately 9.5 NTU in the period under study, and the highest values occurred in the rainy season, which probably occurred due to the transport of solids to the riverbed, and, according to Sperling (2005) , if this solid is of a natural origin it cannot bring direct inconveniences to water bodies, but can reduce the penetration of light, damaging the photosynthesis. 
Thermotolerant Coliforms
Fecal coliforms are a bacteria group present in the feces of humans and animals, and can be found in soil or in water bodies that can be detected though laboratorial examination, and when detected they make the water unfit for human consumption (GIRARDI, 2012) Fecal coliforms were practically present at all points in the analyzed series ranging from 6.5 to 119.1 NMP/100 mLˉ¹ for the PI, 23.7 to 95.7 NMP/100 mLˉ¹ for the PII and 25.9 to 92,3 NMP/100 mLˉ¹ in PIII, with mean values ranging from 45,47 NMP/100 mLˉ¹ in the rainy season and 50.96 NMP / 100 mLˉ¹ in the period of drought in the three study points, according to Figure 11 . The increase of coliforms in the points under study was possibly due to the contribution of feces from animals (cattle, chickens, etc.) and human feces along the banks of the basin, which carry out animal husbandry and private pits.
Total Residues
With the exception of dissolved gases, all water contaminants contribute to the solid loading.
According to Resolution 357/2005 of the National Environmental Council (CONAMA), the maximum value allowed for Class Two waters is 500 mg.Lˉ¹. The total waste can have as its main sources human wastes, sediments, vegetation, stones, among others, generated by the energy of the precipitation through the erosion and the transport by the flow (CARVALHO et al., 2016) .
The total dissolved solids concentrations in the studied period ranged from 2.18 mg.Lˉ¹ to 8.27 mg.Lˉ¹, with an average for the study period of 6.22 mg.Lˉ¹ (Figure 12 ). As for class two waters, it was verified that this limit was not exceeded in the study period at all points, there being no restriction of the use of this water in relation to this parameter. 
Glyphosate Agrochemical
The detection of the pesticide was performed only in the PIII, where the water reservoir for public supply is located, in which the choice of the collection point of the bottom sediment, according to Balduino et al. (2018) , it was determined after the bathymetric survey, according to the water flow and where there is the highest retention in the reservoir, since it will have a greater accumulation of sediment ( Figure 13 ).
Another important factor is the sediment characterization, because the clay soil has a greater capacity of retention by the the glyphosate agrochemical, which, in the author's study, the sediment was characterized as clay-silt, being 51.5% clay and 41% silt. In the dry season, the average concentration found in the study period was of 0.035 μg /L, while in the rainy season the average concentration was of 0.067 μg/L. Queiroz et al. (2011) states that the substance is present about 60 days after its dispersion in surface waters, where the herbicide can be adsorbed on the sediment and is therefore a long term contamination factor. In addition, sediments are considered as the final reservoir of many classes of contaminants derived from human activity in the environment. It is this ability to accumulate contaminants that are worrying the researchers, precisely because the pesticides are retained in the sediment layer, such as glyphosate, compromising the water quality due to its specific weight (POSSAVATZ et al., 2014) .
Although ANVISA classifies glyphosate with low toxicity, there are negative effects for human health regarding the association of the formulations with the respective herbicide. Caldas et al. (2000) reported that in the United States, it is estimated that 35% of all cancer in the population in the northern region originates in the diet, the main factor being the pesticides present in food. According to Korbes et al. (2010) Parkinsonism in a man of 52 years after having accidentally spilled on his body glyphosate herbicide (COSTA et al., 2003) . Studies with umbilical, placental and embryonic human cell lines showed that five formulations of the Roundup® brand herbicide present in the European market were able to induce necrosis and apoptosis due to changes in cell permeability. The authors demonstrated the amplification of the cellular toxicity induced by glyphosate due to the presence of adjuvants in these formulations, which enabled the entry of the active principle into the cells, concluding that they are not inert (BENACHOUR et al., 2009) .
The consequence of the use of agrochemical glyphosate, as well as its mixtures and damages to human health, mainly the insertion and excessive amount in the environment, its toxicity and accumulation in the supply reservoir only increases the concern with the population of the municipality of Porto Nacional.
According to Rego et al., it is estimated that 25 to 33% of the global disease burden can be attributed to environmental risk factors.
CONCLUSIONS
The analysis of water quality was extremely important because it was able to detect oscillations in the IQA values at the three sampling points, where this factor is due to the dynamics of the use and occupation of the soil, and consequently, the water of each sampling point. Such a factor indicates that the IQA can be a tool for monitoring water quality and establishing trends, as well as clearly communicating to managers and the population about the quality of a river basin.
The results obtained during the study period, with respect to degradation, allowed us to perform a good analysis of the temporal space, which concluded that the waters of São João River did not meet all quality parameters determined by CONAMA Resolution 357/2005 for waters of class two. The NSF IQA calculation of the nine parameters (dissolved oxygen, biochemical oxygen demand, pH, total nitrogen, total phosphorus, turbidity, total coliforms and total dissolved solids), four (pH, dissolved oxygen, total nitrogen and total phosphorus) disagreed.
In the municipality of Porto Nacional, it was verified that the urban supply represents the highest water demand, followed in order of consumption, irrigation, animal and industrial watering. The results obtained with regard to the detection of glyphosate agrochemical did not present values higher than the limit allowed by CONAMA Resolution 357/2005. These results inform us that in the dry season, from April to September 2018, the values ranged from 0.03 to 0.04 μg/L, very different from April of the previous year, which was 0.01 μg/L, and in the rainy season, ranging from 0.06 to 0.09 μg/L, that is, values close to the permissible limit of the European Union, thus indicating the long term accumulation.
The data show that the oscillations of the parameters that were in disagreement were absorbed by others, a situation that could lead to unrealistic diagnoses of the conditions of the aquatic environment.
Therefore, the use of the IQA (Water Quality Index) proposed by the NSF does not describe satisfactorily, as well as the limits allowed by the Brazilian legislation for glyphosate agrochemical, therefore, the results indicate that preventive and preservation measures should be adopted in the management of the water Monitoring of water quality in the basin of São João river and detection of agrochemical glyphosate in the water reservoir for urban supply in the municipality of Porto Nacional, Tocantins, Brazil BALDUINO, A. R.; REIS, D. F.; PEREIRA FILHO, A. D.; SOUZA, L. B.; SANTOS, M. G. P a g e | 107 Revista Ibero-Americana de Ciências Ambientais v.10 -n.2  Fev a Mar 2019 resources of this basin, avoiding that in a short time the IQA, currently classified as 'regular', is not classified in another class of inferior quality.
